Introduction
It is inevitable that the satellite components is in trouble, so it is one of the hot spots in the research of attitude control to design the control algorithm to achieve the fault tolerant control. A spacecraft attitude compensation controller is designed using adaptive control method in literature [13] . In literature [14] , a fault tolerant attitude control strategy is proposed for the non singular terminal sliding mode control method. In literature [9] , a passive fault tolerant controller is designed based on time delay method. The attitude tracking control can be realized in the case of 4 flywheels, but the controller must obtain the fault information of the actuators. Application of two stage Kalman filtering algorithm in literature [11] . The Backstepping control method has many advantages such as the decomposition of the complex nonlinear system into many subsystems and the simple design procedure of the controller. Therefore the backstepping can be used to design the attitude controller. Considering the problem of actuator failure, external disturbance and actuator control input constraint in this paper, a method of attitude stabilization control is proposed to achieve high precision and high stability attitude stabilization control.
Mathematical Model of the Satellite
For description method using Euler angles of satellite attitude exists the singular problems, this paper adopts MRPs describe the satellite attitude, and then the rigid satellite attitude mathematical model can be described by: ≤ to be established. Considering actuator partial failure and the fault is modeled as a multiplicative factor, so the actuator failure acting on the total control torque of the satellite ontology is as follows:
where [ ] 
Controller Design
In this approach, observer is employed to estimate the value of actuator faults, and a Backstepping attitude controller is then designed.
Observer Design. Because the fault factor ( ) t ρ is a diagonal matrix, Eq. (3) can be rewritten by
where 
where ω 
where
From the Eq. (9) to Eq. (11) shown in the form of the system structure, the standard Backstepping method can be used to design the controller.
To carry out the following transformation ( )
So when 2 0 z = ,
z will be at the asymptotic convergence.
Step 2: according to the type of 2 z derivative Eq.(16) available. 
Simulation
In order to verify the effectiveness of the proposed attitude control algorithm, the numerical simulation of attitude stabilization control for a rigid spacecraft is carried out in this paper. Satellite moment of inertia and constant failure respective as 2 330 6 9 6 260 10 / 9 10 182 The control method can realize attitude stabilization control. The observer Eq.(6) -Eq. (7) can accurately estimate the actuator fault in a short time, therefore the controller Eq. (18) is able to deal with the faults quickly and realize the attitude stabilization control.
Conclusion
The controller can realize the attitude stabilization control of the actuator and the external disturbance, and solve the problem of the actuator input limitation. But the design of the controller requires satellite attitude and angular velocity measurement information and can only handle single actuator faults.
